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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-2, 4-7, 9, 11-12, 14-15, 17-25, 27, 36-37, 39, 41-42, 44, 46-47, 49-58, 

are rejected under 35 U.S.C. 103(a) as being unpatentable over (Dani 2003/0077478) 
in view of (Knowles 7,144,624). 

Regarding Claims 1, 27, 36, Dani discloses an apparatus (Fig. 3) with a heat source 
(12) comprising at least one electronic component (Detailed Descriptions 0013) with a 
heat sink (14) and with an intermediate layer/thermal mass (10) made of a thermally 
conductive material (Detailed Descriptions 0013) provided between the heat source 
and the heat sink, wherein the intermediate layer consists of an organic matrix (16) with 
embedded nanofibers (carbon nanotubes-20--Detailed Description 0021), wherein 
the organic matrix is already in the viscous or liquid state at a temperature between 10 
and 30°C (as disclosed by Detailed Description 0023, where the matrix is only 
cured at room temperature, and thus any temperature between at least 10°C and 
21 °C constitutes an already viscous state); and wherein the percentage of 
nanofibers in the matrix is between 5 and 20 percent by weight (Detailed Description 
0028, where matrix 16 is 8% of the total mass by weight) in relation to the total mass 
of the intermediate layer. Except, Dani does not explicitly disclose the length of at least 
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a majority of the nanofibers embedded in the organic matrix is between 1-100 
micrometers with the surface pressure against the intermediate layer between 
approximately 0.1 and 100 bar. However, Knowles (Col. 2, lines 14-21; discloses 
transferring heat from a heat source to a heat sink via a plurality of carbon fibers) 
discloses the length of at least a majority of nanofibers (nanofibril formed of 
nanotubes— abstract) embedded in the organic matrix (carbon fiber interleaf gasket, 
where fibers are encapsulated in silicone gel — Col. 3, lines 46-49) is between 1-100 
micrometers (50 microns— Col. 8, lines 55-59) with a surface pressure against the 
intermediate layer between approximately 0.1 and 100 bar (a few psi-Col. 8, lines 59- 
61; whereby a few psi equates to .2 bar). It would have been obvious to one having 
ordinary skill in the art at the time that the apparatus of Dani with the nanofiber length 
and intermediate layer surface pressure of Knowles was made in order to provide a high 
thermal conductivity path from one surface to another and maintaining increased 
surface area contact while spanning uneven surface gaps. 

Regarding Claims 2, 37, Dani discloses an apparatus (Fig. 3) to claim 1, wherein the 
organic matrix at least at the operating temperature of the heat source is in a viscous 
state (Detailed Description 0013; wherein 16 is viscoelastic). 

3. Claims 4 &39, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
(Dani 2003/0077478) in view of (Knowles 7,144,624) as applied to claim 1 above, and 
further in view of (Mita 6,663,964). 
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Regarding Claims 4 & 39, Dani discloses the apparatus (Fig. 3) to claim 2, except 
explicitly disclosing the organic matrix is already in the liquid state being at a 
temperature between 40 and 80°C. However, Mati discloses organic matrix (organic 
matrix-Col. 2, lines 66-67— Col. 3, liens 1-2) already in the liquid state being at a 
temperature between 40 and 80°C (as disclosed by Col. 3, lines 18-32). It would 
have been obvious to one having ordinary skill in the art at the time that the invention 
was made to provide the already modified apparatus of Dani and Knowles with the 
organic matrix of Mati in order to improve thermal conductivity from the heat source to 
the heat sink and whereby lowering thermal contact resistance between there-between. 

Regarding Claims 6, 41, Dani discloses an apparatus (Fig. 3) characterized in that 
claim 1, wherein the organic matrix contains at least only partially cross-linked 
elastomer (Detailed Descriptions-0023). 

Regarding Claims 7, 42, Dani discloses an apparatus (Fig. 3), characterized in claim 
1 , wherein the organic matrix is at least partially a polymer (polymer— as disclosed by 
Detailed Descriptions-0013). 

Regarding Claims 9, 44, Dani discloses an apparatus according to claim 1, except 
explicitly wherein the nanofibers have a thickness between approximately 1 .3 nm and 
300 nm, where the length/thickness ratio of a majority of the nanofibers embedded in 
the organic matrix is greater than 10. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to vary the length/thickness 
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ratio, since it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or workable ranges involves only routine skill in 
the art. In reAller, 105 USPQ 233. 

Regarding Claims 11, 46, Dani discloses an apparatus (Fig. 2) according to claim 1, 
except explicitly wherein the thickness of the intermediate layer is between 0.01 mm 
and 0.5 mm. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to vary the intermediate layer thickness, since it has been 
held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Alter, 105 USPQ 233. 

Regarding Claims 12, 47, Dani discloses an apparatus (Fig. 2) according to claim 1, 
wherein at least part of the nanofibers are made of boron nitride (Detailed Description 
0021). 

Regarding Claims 14, 49, Dani discloses an apparatus (Fig. 2) according to claim 1, 
wherein the nanofibers in the organic matrix are oriented in a random configuration (as 
depicted in Fig. 2). 

Regarding Claims 15, 50, Dani discloses an apparatus (Fig. 2) claim 1, except 
explicitly wherein the nanofibers in the organic matrix at least for the most part are 
oriented perpendicular to the heat transfer surfaces. However, Knowles discloses 
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nanofibers in the organic matrix at least for the most part are oriented perpendicular (as 
depicted in Fig. 1B, where 26 is perpendicular to surfaces; and further disclosed 
by col. 3, lines 30-36) to the heat transfer surfaces. It would have been obvious to one 
having ordinary skill in the art at the time that the apparatus of Dani with the nanofiber 
orientation of Knowles in order to provide a high thermal conductivity path from one 
surface to another and maintaining increased surface area contact while spanning 
uneven surface gaps. 

Regarding Claims 17, 51, Dani discloses an apparatus (Fig. 2) claim 1, wherein at 
least part of the nanofibers embedded in the organic matrix form a two-dimensional 
structure (as depicted in Fig. 2), in which the nanofibers are linked with each other, in 
the form of a network. 

Regarding Claims 18, 52, Dani discloses an apparatus (Fig. 2) claim 1, wherein the 
organic matrix contains further components or additives (Detailed Description 0016; 
where 18 is 5% by weight), in a percentage that is lower than the percentage of 
nanofibers (Detailed Description 0019; where 20 is 10% by weight). 

Regarding Claims 19, 53, Dani discloses an apparatus (Fig. 2) to claim 18, wherein 
the organic matrix contains at least one thermally conductive BN ceramic (Detailed 
Description 0021). in the form of fine particles or powder as an additive. 
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Regarding Claims 20, 23, 54, 57, Dani discloses an apparatus (Fig. 2) to claim 18, 
wherein the organic matrix contains as an additive at least one metal in the form of fine 
particles (Detailed Description 0018). 

Regarding Claims 21, 55, Dani discloses an apparatus (Fig. 2) claim 18, wherein the 
matrix contains as an additive, in the form of fine particles at least one material that is 
heat-conductive, and changes to molten state at temperatures above 50°C (Detailed 
Description 0017) 

Regarding Claims 22, 56, Dani discloses an apparatus (Fig. 2) characterized in that 
claim 1, wherein at least part of the nanofibers are nanotubes (Detailed Description 
0021). 

Regarding Claims 24, 58, Dani discloses an apparatus (Fig. 2) characterized in that 
claim 1 , wherein the nanofibers made of carbon are such nanofibers that were 
subjected before being embedded in the organic matrix to a heat treatment at a 
temperature between 2700 - 31 00°C. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to vary the set point at which 
the material changes to a molten state, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. It is to be 
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further noted that the Examiner will not give any patentable weight to a process 
claim. See MPEP 2113. 

Regarding Claim 25, Dani discloses an apparatus (Fig. 2) characterized in that claim 
1 , wherein the heat source is formed by at least one electronic component, such as IC 
(Detailed Description 0025). 

4. Claim 16, are rejected under 35 U.S.C. 103(a) as being unpatentable over (Dani 
2003/0077478) as applied to claim 1 above, in view of (Yaniv 6,312,303), 
Regarding Claim 16, Dani discloses an apparatus (Fig. 2) according to claim 15, 
except explicitly further comprising means for orienting and/or maintaining the 
orientation of the nanofibers in the organic matrix, by means for creating an electric field 
intensity in the organic matrix. However, Yaniv discloses means (201 -Fig. 2--Col. 2, 
lines 44-50) for orienting and/or maintaining the orientation of the nanofibers in the 
organic matrix, by means (202) for creating electric field intensity in the organic matrix. 

It would have been obvious to one having ordinary skill in the art at the time that the 
apparatus of Dani with the electric field orientation means of Yani was made in order to 
improve the efficiency of electron emissions for the electric field intensity. 

5. Claims 26, 32-34, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over (Dani 2003/0077478) as applied to claim 1 above, in view of (Knowles 7,144,624), 
in further view of (Eckblad 6,407,922). 
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Regarding Claim 26, Dani discloses an apparatus (Fig. 2) characterized in that claim 
1 , wherein the heat source is formed by at least one circuit or module with at least one 
electronic component which is located on a substrate (34-Fig. 3) wherein the 
intermediate layer is located between one metallization (where 32 contacts 34, 
Detailed Description 0025) of the substrate and one heat transfer surface (surface of 
14 which abuts 10) adjacent to said metallization, except explicitly disclosing that the 
substrate includes metal-ceramic. However, Eckblad discloses a metal and ceramic 
substrate (flip chip substrate-6 and multilayered ceramic board 9, Fig. 1— Col. 6, 
lines 1-8). It would have been obvious to one having ordinary skill in the art at the time 
that the invention was made to provide the modified apparatus of Dani and Knowles 
with the metal-ceramic substrate of Eckblad in order to allow for an increased ability to 
spread heat; whereby having more reliability and reduced weight and/or leakage in 
comparison to the use of all metal which may require fluid systems to spread heat. 

Regarding Claims 32-34, Dani discloses an apparatus (Fig. 2) according to claim 32, 
except explicitly wherein the heat pipe, wherein-at least one intermediate layer is 
provided between the heat pipe and a heat exchanger, wherein the heat pipe functions 
as a heat spreader. However, Eckblad discloses a heat pipe (Col. 1, lines 28-32 and 
Col. 5, lines 41-44; wherein the heat pipe is suggested as a substitute for 5), 
wherein-at least one intermediate layer (15, Col. 6, lines 14-17) is provided between 
the heat pipe and a heat exchanger (7), wherein the heat pipe functions as a heat 
spreader (Col. 5, lines 41-44). It would have been obvious to one having ordinary skill 
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in the art at the time that the invention was made to provide the apparatus of Dani with 
the heat pipe of Eckblad in order to allow for an increased ability to spread heat; 
whereby having more reliability and reduced weight and/or leakage in comparison to the 
use of all metal which may require fluid systems to spread heat. 

6. Claims 5, 29-31, 40, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over (Dani 2003/0077478) as applied to claim 1, above, in view of (Knowles 
7,144,624), in further view of (Webb 6,542,371). 

Regarding Claims 5, 40, Dani discloses an apparatus (Fig. 3) to claim 1, wherein the 
organic matrix contains a silicone (Detailed Description 0015), except explicitly 
disclosing a silicone oil. However, Webb discloses an organic matrix contains at least 
one oil, such as silicone oil (col. 4, lines 43-47; wherein carbon fiber fabric is 
impregnated with silicon oil). It would have been obvious to one having ordinary skill 
in the art at the time that the invention was made to provide the modified apparatus of 
Dani and Knowles with the silicone oil of Webb in order to reduce the amount of air 
within the interface during operation, and thereby decreasing the thermal resistance 
therein. 

Regarding Claim 29, Dani discloses an apparatus (Fig. 2) according to claim 1, 
except explicitly wherein the heat sink is formed by a passive cooler with cooling fins. 
However, Webb discloses a heat sink (40-Fig. 3) is formed by a passive cooler with 
cooling fins (42). It would have been obvious to one having ordinary skill in the art at 
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the time that the invention was made to provide the apparatus of Dani with the fins of 
Webb in order to increase the rate at which heat is transferred to the surrounding 
environment. 

Regarding Claims 30-31, Dani discloses an apparatus (Fig. 2) according to claim 1, 
except, explicitly wherein the heat sink comprises at least one cooler where coolant 
(liquid cooling-Col. 1, lines 39-43) circulates. However, Webb discloses a heat sink 
comprises at least one cooler where coolant (liquid cooling-Col. 1, lines 39-43) 

circulates. It would have been obvious to one having ordinary skill in the art at the time 
that the invention was made to provide the apparatus of Dani with the liquid cooler of 
Webb in order to increase the rate at which heat is transferred to the surrounding 
environment. 



Response to Arguments 
7. Applicant's arguments with respect to claims 1-2, 4-7, 9, 11-12, 14-16, 17-27, 29- 
34, 36-37, 39, 40-42, 44, 46-47, 49-58, have been considered but are moot in view of 
the new ground(s) of rejection. In response to the applicant's comments pertaining to 
the Knowles reference being published after the priority date (06/17/03) of the 
application, the Examiner notes that Knowles filing date (02/08/02) presents a sufficient 
102(e) date to deem appropriate the 103 rejection that includes Knowles. 
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The Examiner further notes the amended language in base claims 1 and 36 
includes new limitations: wherein the percentage of nanofibers in the matrix is between 
5 and 20 percent by weight in relation to the total mass of the intermediate layer, and 
thus new rejections have been made for claims 1 , 4, 36, and 39. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to COURTNEY L. SMITH whose telephone number is 
(571 )272-9094. The examiner can normally be reached on Monday-Friday 7:30a-5p 
(1st Fri. off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jayprakash Gandhi can be reached on 571-272-3740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
/C. S./ 

/Jayprakash N Gandhi/ 

Supervisory Patent Examiner, Art Unit 2835 



